Epididymal maturation and the acrosome reaction in mouse sperm: response to zona pellucida develops coincident with modification of M42 antigen.
Development of the sperm's capacity to interact with the zona pellucida was investigated at the stage when the acrosome reaction (AR) is induced. The response of epididymal sperm to agents that affect the occurrence of the AR was used to monitor maturational changes. Despite the finding that sperm from the three main epididymal regions were competent to undergo ARs induced by the divalent cation ionophore A23187 (56% AR, 74% AR, and 83% AR in caput, corpus, and cauda, respectively), the cells' responses to solubilized zonae pellucidae were different. When challenged with 5 zonae equivalents/microliter, both corpus and cauda sperm shed their acrosomes in high numbers (75% AR and 86% AR, respectively), whereas caput sperm did not (23% AR). Previous work has shown that the presence of M42 monoclonal antibody (mAb) during in vitro and in vivo fertilization inhibits sperm penetration through the zona pellucida by specific interference with zonae pellucidae-induced ARs. In this study, presence of the M42 mAb did not affect the incidence of A23187-induced ARs, whereas the zona-induced ARs that occurred in both corpus and cauda sperm were inhibited fully with M42 immunoglobulin (Ig) G. In addition, the antigen recognized by M42 mAb on sperm, termed M42 Ag, was examined during epididymal maturation. Although antigen localization appeared indistinguishable by immunofluorescence on sperm taken from the caput, corpus, and cauda regions of the epididymis, modification of this antigen during epididymal transit was detected. Equilibrium-binding studies using 125I-M42 IgG demonstrated a progressive increase during epididymal transit in the amount of M42 mAb that bound to fixed cells. Corpus and cauda sperm bound 185% and 240%, respectively, of the 125I-M42 IgG detected on caput sperm. These changes in expression of M42 Ag paralleled a structural change: the Mr of the antigen decreased from a 195,000/210,000 doublet in caput sperm to a 185,000/200,000 doublet in corpus and cauda sperm, as determined by immunoblot analysis of sodium dodecyl sulfate (SDS)-extracted sperm. Results presented here demonstrate that mouse sperm develop the capacity to undergo a zona-induced AR during epididymal maturation. The M42 antigen, which is involved in the zona-induced AR, is modified during epididymal transit coincident with development of the sperm's responsiveness to zonae. Our working hypothesis, based on these results, is that development of the sperm's capacity to undergo a physiological AR is related to modification of M42 Ag.